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CHAPTER I
THE PROBLEM AND DEFINITION OF TERMS
THE PROBLEM
The purpose of this study is to develop an
optical scanner scouting card to use in conjunction with
the computer for football scouting.

In recent years, the
,

computer has become widely used in many areas of athletics.
In a study recently completed, it was determined that
nearly fifty percent of the schools contacted were either
presently using or planning to use the computer in their
athletic programs.

Some of the uses for the computer in

the athletic program are scheduling, ticket preparation
and sales, inventory and scouting (16:30).
One of the areas in athletics suited for the use
of the computer is football scouting.

In recent times

scouting has become a very important part of the football
program.

It is nearly impossible to prepare a game plan

for an opponent without knowing the strengths and weaknesses of the offense, defense, and kicking game.

Just

as important in game plan preparation is the knowledge
of the tendencies of the opponent.

Many coaches have

described the value of scouting in the football program.
1
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Esco Sarkkinen, assistant to Woody Hayes, once said:
A good scouting report is worth 13 points to the team.
If this statement was valid or near valid, scouting
could mean the difference between a poor season and a
very successful one. With this thought in mind, any
coach who does not obtain the best scouting report
possible could be throwing away a touchdown or two a
game ( 4: 72).
Coaches try to use a system of scouting which will
present the greatest amount of information about the opponent.

The coaching staff should have information about

the strengths and weaknesses of the opponent before preparing the game plan.

Information about the opposing team

can be critical to game plan preparation.
In preparing for
ness of a team's
knowledge of the
not will provide
defeat (3:56).

an opponent, then, a complete awareassets a liabilities as well as a
opponents' tendencies more often than
the difference between victory and

There is a great similarity in most methods of
scouting.

Many high school and college programs rely

heavily upon "live" scouting.

Generally a scout, usually

a member of the coaching staff, is sent to observe and
record information about the opponent and report back to
the entire staff.

The game is recorded in such a way

that the entire staff can review the report and analyze
the strengths and weaknesses of the opponent.

There are

problems in obtaining an accurate scouting report using
the "live" method.

The scout must watch line blocking,

backfield action and pass receivers on each play.

It is

difficult to record all of the necessary information,

3

evaluate personnel and look for team strengths and weaknesses.

When using the "live" scouting method it is

imperative that the scout be equipped with a scouting card
which will allow him to record the desired information
quickly and accurately.

The information is then returned

to the staff and analyzed to determine tendencies of the
scouted team.
Some information about the team must be determined
by the scout and has nothing to do with statistical analysis.

These would be such things as size and experience

of personnel, precision of execution, individual and team
speed, morale, and quality of coaching (19:397).

One

method which is better than live evaluation is the use
of films.

When films are available the entire staff can

evaluate such things as personnel, speed, and execution
much more effectively because they are able to replay the
situation as many times as necessary.

In some cases,

films may be used to obtain the scouting report.

Many

schools exchange films on common opponents and by so doing
are able to view more games and obtain more information
about the opponent.

If at all possible films should be

used in the scouting and preparation for an opponent.
David Nelson, in his book Football Principles and
Play, stated that, "Regardless of the method used in
scouting, the information required is always the same.
is what, how, with whom, where and when" (19:397).

Even

It
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though some of this information does not lend itself to
statistical analysis, some of it does.

This is true of

the more simple methods of scouting, but in the more complex systems using the computer this may differ greatly
because of the infinite possibilities.
One of the primary purposes of any scouting
report has been to determine tendencies developed by the
opponent.

If the staff knows what the opponent has done

in the past in a certain situation, they will be better
able to prepare for it.

The knowledge that the coming

opponent has developed a tendency to pass when faced with
a third down, long yardage, in the middle of the field
situation, would allow preparation for a pass in a similar
situation.

The purpose of determining tendencies is to

determine the possibilities of the opponents' next action.
The knowledge of what they have done in the past allows
preparation for the possibilities.
One of the most widely used methods of football
scouting and analysis is the punch card system.

A

scouting card with the desired information on it is used
to record the game.

There is a place to mark field posi-

tion, hash mark, down, distance, ball carrier, and other
important information.
During the game this information would be marked
by the scout and at some later time would be punched.
Once the cards have been punched, they are then stacked
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for analysis.

If, for instance, the staff wanted to know

what the opponent did on third down, a wire would be run
through the area where third down plays had been punched.
All of the plays run on third down would fall out when
shaken.

An analysis of the plays run on third down would

determine if there were any tendencies for that situation.
To find out what plays were run on third down from
the right hash mark, all of the third down plays would be
stacked together and the wire would be run through the area
where right hash mark plays had been punched.

All of the

plays run on third down on the right hash mark would fall
out when the stack of third down plays was shaken.

An

analysis of these cards would determine tendencies for
that situation.
To find out what plays were run on third down from
the right hash mark in the middle of the field, all of the
third down, right hash mark cards would be stacked together
and the wire would be run through the area where middle of
the field cards were punched.

By shaking the stack of

third down, right hash mark cards, the plays run on third
down from the right hash mark in the middle of the field
would fall out.

These cards could then be categorized to

determine tendencies.
The major criticism of this type of scouting program is the time that it requires to make the analysis for
tendencies.

Tracy Mehr stated:
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Prior to the advent of the computer, the entire
coaching staff had to work on the breakdown up to
or even through Wednesday of the week preceding the
game (16:30-31).
This would mean that there would only be, at the most,
two days of practice after a complete analysis of the
scouting report had been made.

In most cases this would

mean that there would be very little time spent on actual
game preparation.
Making the statistical analysis of the scouting
report is only one phase of the problem now facing most
coaches.

Once the analysis is made, it must be written

in such a way that it is usable by the staff.

The com-

puter is able to present the final report with no written
analysis by the staff and the printout is presented typewritten and as many copies as necessary.
When using the computer in the scouting program
it is possible to have a complete breakdown of the scouting report available by the Monday before the game.

As

one coach commented:
The benefits of data processing derive from the
accuracy and the immediate availability of this
information, which allows more coaching time to
prepare for the forthcoming game (16:32).
Tom Parac, coach at Montana State University, has
stated:
The type of information that may be gleaned through
this process are infinite. Most important, the
information is categorized and ready for the staff
within an hour after the report is taken to the computer center. The staff is thus able to prepare and
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distribute the game plan to the team much faster
than if the data were processed manually, thereby
enabling us to better prepare (21:38).
It is believed that the use of the computer could
greatly improve the traditional football scouting program.
The problem which has kept the computer from being used
as extensively as it might be is the development of a
scouting card which will eliminate the manual marking and
sorting of information.
Bob Blackman, head football coach at Dartmouth
College, made the following statement when discussing the
computerized scouting system used by his staff:
The purpose of all this is to help us do a better job
defensively. It is obvious that you can do a better
job of stopping your opponent if you have some idea
what to expect. Our computer analysis is merely a
quicker means of establishing what "tendencies" our
next opponent has under any given set of circumstances

(5:14).

In most computer programs now in use, there is
still a great deal of time spent in transferring the
scouted information from a scouting card to a punch card
read by the computer.

The information must be coded by

the staff, which requires several hours, then transferred
onto a punch card by a punch card operator.

The punch

cards are then fed into the computer and the information
is placed on magnetic tape for future use.
Even though this program is a vast improvement
over traditional methods of scouting, it still requires a
great deal of coding and manual sorting.

There is always
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a possibility of inaccuracy when coding and transferring
information from the scouting card to the computer punch
card.

This possibility can be greatly reduced by using

an optical scanner scouting card.

The scouting card can

be read by an optical scanner and the information recorded
on magnetic tape for use in the computer without any manual
transfer of information.
It is possible that once the game has been recorded
on the optical scanner scouting card, nothing more need be
done to receive a complete scouting report than deliver the
cards to the computer center.

A complete scouting report

can be compiled by the computer in less than ten minutes.
The Statement of the Problem
The problem is to develop a computer program for
football scouting which will eliminate the manual sorting
of information both by hand and machine to determine offensive tendencies.

This program must be practical from the

standpoint of availability of machines, availability of
qualified personnel and knowledge of the application of the
computer to football scouting.
The solution to this problem is to develop a scouting card to use in conjunction with an optical scanner for
transferring information quickly and accurately into a
magnetic tape computer.

Key punch operators would no

longer be necessary to transfer the information from the
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scouting card to computer punch cards.

It would also

eliminate many errors in transferring and coding the
information.

It is thought that any improvement in the

game of football which will allow the coach time to prepare and coach will be an improvement in the game itself.
Importance of the Study
In recent years, football has become a very technical game.

Technical preparation is now more important

than at any other time in the history of the sport.

This

technical development has also brought some changes to the
game.

Tracy Mehr made the following statement:

Coaches used to know and counsel their players;
business managers and athletic directors worked at
public relations with the faculty, alumni and friends.
But with the growth of the athletic program has come
depersonalization.
This is to be regretted, but any tool that will
create time to allow the staff and administrators to
return to coaching and individual counseling should be
carefully studied (16:92).
The computer can best be utilized for football
scouting in determining offensive tendencies.

The immediate

availability of the knowledge of the tendencies of the
opponent will allow the staff to make better technical preparation.
There is a great communication and technical schism
between the average football coach and computer expert.
The average football coach does not understand how a computer functions; therefore, he is not aware of the possible
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benefits to his program.

The average computer expert is

not aware of the needs of the football coach in terms of
the information he would like to have about the tendencies
of the opponent.

It is believed that this study will aid

in bridging this communication and technical gap between
the football coach and the computer expert.
The Scope of the Study
The scope of this study is to develop a computer
program for football scouting which will eliminate transferring information from a scouting card to a computer
punch card.

The range of this project will start with

some basic knowledge and proceed through the following:
(1) Development of a scouting card to use in conjunction
with an optical scanner, (2) Explanation of how to use
the scouting card, and (3) Summary and recommendations.
Delimitations
This study shall be delimited to the following:
1.

The development of an optical scanner scouting

card for football scouting.
2.
tendencies.

Use of the computer in determining offensive
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DEFINITIONS OF TERMS USED
Calculator
A device for carrying out logic and arithmetic
digital operations of any kind.
Collator
A device to collate or merge sets of cards or
other documents into a sequence.
Input Device
The mechanical unit designed to bring data to be
processed into a computer; e.g., a card reader, a tape
reader, or a keyboard.
Offensive Set
The offensive position of the eleven players on a
football team.
Printout
The form in which information is presented by the
computer.
Systems Analyst
A person skilled in the definition and development
of techniques for the solving of a problem; especially those
techniques for solutions on a computer.
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Tendency
The disposition to act or respond in a particular

way.

CHAPTER II
REVIEW OF LITERATURE
RELATED LITERATURE
The review of literature revealed several articles related to this study.

Summaries of this literature

follow.
An article by Mehr in Scholastic Coach, titled

"Data Processing in College Athletics," discussed the
importance of the computer in college athletic programs.
A survey was presented in which one hundred twenty-five
colleges were questioned about their use of the computer.
Nearly forty percent of those surveyed were either using
or investigating the use of the computer in their athletic
programs (16:30).
One of the primary uses of the computer in athletics is football scouting.

The information that is sent

to the computer includes the down, distance, play, hole
hit, gain, pass zone, hash mark, formation and defense
used.

A typical breakdown from the computer includes the

following:

(1) running-game statistics and long-gaining

plays, (2) plays according to down and distance, (3) plays
according to hash mark, (4) plays according to hole run,
13
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(5) plays by formation by hash mark, (6) passing game
statistics, (7) passes by receiver, and (8) plays according
to pass zone (16:32).
Four problems have limited the use of data processing in college athletics.

They are: (1) the limited

availability of machines, (2) the limited personnel available to assist in the programming and operation of the
machine, (3) the relative cost of the output is still too
high in some areas, and (4) the general lack of knowledge
on the applicability of data processing and the benefits
therein (16:92).
An article in Scholastic Coach by Parac, titled
"Computerized Football Scouting," discussed the organization of the scouting card used with the computer.

The

card was designed in such a way that the following information could be recorded:

play number, quarter, down,

distance, field position, hash mark, zone, type of play,
formation, play name, penalty, yardage, fumble, ballcarrier, tackler, defense, kicking game (type of kick),
kick to, return to, punt protection, number rushed, passing
game (type of pass), pass route, passing zone thrown to,
pass success, score, and formation diagram.
After this information was collected, it was
transferred to IBM punch cards and fed into the computer.
The above information was then compiled into the following
categories:

(1) play by play list, (2) offensive formation
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list, (3) offense by hash mark, (4) offense by down and
distance, (5) mileage chart, (6) ball carrier breakdown,
(7) pass receiver breakdown, and (8) defensive information

(21:34).
Benson, in "Computer Approach to Percentage Football," discussed the use of an accounting machine in the
football scouting program.

The accounting machine reads

data from storage cards and automatically produces
accounting records or tabulations.

Equipment necessary

for this program includes a card punch, sorter, and an
accounting machine.

A collator and calculator increase

the efficiency of the program.

This program is simple

from the area of equipment and expense, as most public
school districts would have the necessary equipment.
Information which should be recorded while scouting
the opponent include down, distance, yard line, hash mark,
gain or loss, penalty, and fumble (3:56).
An article by Metts, "A New Technique of Scouting,"
presented a scouting card to use with the punch-card system.
The card was organized so that the information was distributed on the outer portion of the card.

This makes it

possible to punch out certain areas along the edge of the
card and manually sort and categorize the cards.

Emphasis

is on offense and the kicking game.
Charts are used to categorize the information about
the opponent and determine tendencies.

Charts shown are:
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(1) distributions from field positions, (2) ball carrier
distributions, (3) play and pass distributions by downs,
and (4) mileage chart and passing zone distributions
(18:22).
"Key-Sort of Scouting," by Olcott, in Scholastic
Coach, presented a well organized scouting card to use for
the punch card system.

Defensive as well as offensive

information is scouted and recorded on a scouting card.
Each card has the offensive scouting material on one side
and the defensive material on the other.

However, only

one side of the card is marked, either the offensive or
defensive side (20:13).
An article in Computerworld, entitled "Burroughs
B5500 'Player' Joins Kent State's 'Golden Flashes'," discussed the use of the computer in the football scouting
program at Kent State University.

Information fed into

the computer includes type of play, zone, yards, down,
player, and other important information about each play.
The computer printouts show listings of all formations,
total attempts of each, percentage used out of all formations, number of runs and passes, and types of runs and
passes.

The computer also gives a breakdown according to

down and distance of each formation for both passing and
running.
It is possible that the computer could be adopted
for use during the game.

With special equipment, plays
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could be recorded and key punched on the field, fed into
a card reader and sent electronically to the main computer
on campus.

Within a few minutes after the first half, the

coaching staff would have a complete scouting report of
the first half.

This could become a factor in second half

game plan preparation (6:24).
Hammer, the author of Football Coach's Complete
Handbook, discussed the general function of the scout and
his duties.

Guidelines for obtaining an accurate, thorough

scouting report were given.

The breakdown of information

collected was completed in five general areas.

They are:

(1) general information, (2) personnel, (3) offense, (4)
defense, and (5) kicking game.
The offensive breakdown includes tendency breakdowns for down and distance, hash mark, points of attach,
trouble plays, and passing game.
Forms which are used to report to the squad were
shown (11:223-4).
In Organization for Successful Football Coaching,
Walker stated that the most thorough and accurate scouting
report is not going to be an impo~tant factor unless it
can be transmitted to the team.

A scouting report must be

presented to the team so that it can be understood.

It

will be more beneficial if it is presented early in the
week so that the players can study the information (24:91).
One of the more important statements about the
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value of the scouting report was found in Simplified
Multiple Defense, by Katchmer.

He stated that there are

very few quarterback geniuses in the game today.

Most of

them follow a set routine pattern of plays which have been
successful in the past.

Generally a quarterback relies on

a pet play when in a rough or special situation.

In many

cases these pet or special situation plays originate from
the head coach, who relays them to the quarterback (12:
138-139).
Leahy, in Defensive Football, showed a great deal
of interest in scouting the offense of the opponent.

Pri-

mary interest is in trying to determine the favorite plays
of the opponent.

The scout tries to pick these favorite

plays out as the game progresses.

No attempt is made to

record the game for post game analysis.

A great deal of

emphasis is placed upon analysis of personnel for the
purpose of keying (13:177).
In "Altering the Defense in Preparation for Your
Next Opponent," an article which appeared in the notes of
the American Football Coaches Association meeting, Blackman
discussed the use of the computer in the football scouting
program at Dartmouth College.
Information fed into the computer includes play
number, sequence, down, distance, field position, hash
mark, formation, motion, play name, point of attach, ball
carrier, pass zone, receiver, result, and score differential.
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The four primary tendencies determined in the Dartmouth
scouting program include (1) down and distance tendency,
(2) lateral field position tendency, (3) vertical field
position tendency, and (4) formation tendency.
Although these are the most important tendencies
that Blackman is interested in, he made the following
statement:
Once you have assembled the play by play scouting
data correctly, whether by computer or by some mechanical means, there is an almost infinite number of
"tendency summaries' that can be made (5:15).
He mentioned that one of the first concerns of the
staff is to determine what information or tendencies is
important.

If discretion is not used in the selection of

summaries for use, the staff could be swamped with data.
Awad, the author of Automatic Data Processing,
gave basic information about the function of the optical
scanning system.

Optical scanning is the translation of

printed or coded characters into machine language.

This

character is converted into a "picture" by an electric eye.
The image is broken up into pulses which identify the
specific character.

The pulses are used to punch a tape,

punch a card, to store information on magnetic tape or
transfer information to primary storage.
optical scanner is an "input" machine.

Basically, the
This means that

it only presents information to the computer (1:209-210).
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CORRESPONDENCE
Correspondence was made with several companies
and individuals regarding the use of the optical scanner
in the computerized football scouting program.
FAST, Inc., sent a description of the computer
scouting service they offer to high schools and colleges.
The scout completes a standard scouting report and airmails the information directly to the computer center in
Dallas, Texas.

The information is received by employees

and cards are key-punched for the computer.

The final

scouting report is received from the computer and mailed
to the school.
The scouting report consists of information in
three categories.

They are basic reports, tendency reports,

and special reports.

Speed, accuracy, and a more compre-

hensive analysis are listed as the advatages of this system
of scouting (9).
The Measurement Research Center (lYIRC) sent a manual
concerning the features of the 1501 optical card scanner.
This machine is an input device which eliminates the manual
key-punching operation.

Key-punching is unsatisfactory for

current computers because it is time consuming, expensive,
and error prone (15).
Several coaches presently using the computer were
contacted regarding the use of the computer in their
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scouting programs.

Those that replied were using the key-

punch operation to transfer to the computer.

Tom Parac

and Tracy Mehr both felt that the optical scanner program
would be a positive development in the use of the computer
for football scouting (17; 21).

(See Appendix.)

SUMMARY
The review of literature provided information
concerning the importance of the scouting program and the
advantage of the computer in determining offensive tendencies.
It appears that little work has been done applying
the optical card scanner to football scouting.

A

thorough

search for information regarding this subject was made,
and nothing was found.

CHAPTER III
PROCEDURE OF DEVELOPMENT
The development of the optical scanner scouting
card has been both evolutionary and experimental.

The

project arose out of a need for a system of football
scouting which would eliminate the manual sorting of
information characteristic of most methods of scouting.
Such a system of scouting would relieve the staff of
many hours of manual sorting and would allow more time
to prepare for the opponent.
One fault of most traditional methods of scouting
is the time required to compile a thorough scouting report.
In many cases the completed scouting report is not ready
for the team until Wednesday, which leaves only two good
practice days to prepare for Saturday's game.

When using

the optical scanner scouting card in conjunction with the
computer, the information is compiled and ready fifteen
minutes after taking it to the computer center.

This

means that the scouting report could be ready for the
staff on Sunday night or Monday morning, depending upon
the arrangements with the computer center.
This chapter traces the development of the scouting
22
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program at Central Washington State College, Which resulted
in the development of the optical scanner scouting card.
THE KEY-SORT OR PUNCH CARD SYSTEM
During the football season of 1968, the Key-sort
or punch card system of scouting was used at Central
Washington State College.

This system was an improvement

over the earlier systems, primarily because it allowed a
more complete and accurate breakdown of information.
In earlier football programs little effort was
given to determining the tendencies developed by the
opponent.

The reason for this might be that a simple pro-

cedure had not been developed, and most football staffs
did not have the time necessary to manually sort the
information.
Before the development of the T formation it was
generally customary to operate from one offensive set.
However, as the T became popular, offensive football began
to change.

Flankers, split ends, unbalanced lines, and

varied offensive backfield positions became common.

With

this development of multiple set offense came increased
pressure upon the defense.
The defense then had to be able to make adjustments
to the strengths of each offensive set.

This becomes a

large task, as it is possible to face as many as fifteen or
twenty different offensive sets from some teams.

If the
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defense lrnows the tendencies of the opponent in each
offensive set then adjustments can be made.
The Key-sort or punch card system was one of the
first relatively efficient methods of determining offensive
tendencies.

The scouting card was organized in such a way

that the necessary information could be recorded by one
scout while observing the game.

Information recorded about

each play included quarter, play number, down, distance,
hash mark, field position, offensive set, play result,
receiver-carrier, pass action, and play direction.

These

information categories are situated along the edge of the
card so that they can later be punched and separated
according to situation.

However, only play number, quarter,

down, distance, and hash mark were marked during the game.
A miniature field was used to show the ball position on the field.

All that was necessary was a simple

mark to designate the position of the ball.

The field was

1 3/8 inches by 2 7/8 inches.
The center portion of the card was left to diagram
the offensive set and the play as it was run.

The center,

guards, tackles, and quarterback were printed on the card
in standard position with the ends and running backs to be
drawn in their positions by the scout.

This allows the

same card to be used for diagramming most multiple offensive sets.
Lines used to show the width of offensive receivers
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were included in the area left for play diagram.

This

allowed accurate placement of offensive wide receivers
and specific information about pass patterns for defensive secondary adjustments.
An example of the scouting card is shown on page

26.
The offensive play is diagrammed by the scout
immediately after the play is run.

After the game the

information about the play would be marked and punched
around the outer edges of the card.

Each of the infor-

mation categories has an area of the card edge for marking
and punching.

If, for instance, the play was run from the

left hash mark, the area designated for left hash mark
plays would be punched.

A wire skewer would be run through

the area punched for left hash mark and these plays would
fall from the stack when vibrated.

This would allow the

staff to analyze the plays run from the left hash mark and
determine tendencies.
There were forty-one different areas that could
have been punched on the scouting card.

This means that

the process described above would have to be completed
forty-one times to get the cards necessary to determine
basic tendencies.

In order to determine tendencies for

more specific situations the process would have to be completed even more times.

In order to determine tendencies

for first down on the left hash mark, all left hash mark
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cards would be skewed in the first down area and all
plays run in this situation would fall out.
It is evident that the process necessary to
determine specific tendencies would be time consuming
and repetitious.

The only way to eliminate some of the

time spent using this system would be to reduce the
information desired in the scouting report.
After the information has been collected it is
still necessary to record it in such a way that a meaningful analysis can be made.

The recording process for

one game alone could take several hours to complete.
The problems multiply greatly when trying to compile the
information from as many as eight different scouting
reports.
Once the tendencies have been determined it is
necessary to present the scouting report to the team in a
meaningful form.

This means that more time will ~e neces-

sary in order to present the report to the team.
The major disadvantage of this system of scouting
is the time required to manually sort, count, and record
the information necessary to determine offensive tendencies.

A conservative estimate for time necessary to

determine tendencies for one scouting report would be at
least fifteen man hours, depending upon the personnel
involved, the game scouted, and the information desired.
The time element is one of the major concerns of
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the small staff during the season.

There simply is not

enough time to do a thorough job of scouting report analysis and do the other things required of coaches in the
small college.
It is believed that a process which would eliminate the manual sorting of information for determining
offensive tendencies would be invaluable to the coaching
staff.

In addition to saving time, it would present the

desired information in a standardized form and provide a
permanent record for future use.
COMPUTERIZED FOOTBALL SCOUTING
The computer is being used for football scouting
at many colleges in the United States.

As early as 1965

Montana State University began using the computer in their
football scouting program to determine offensive tendencies.
C. W. Post College, Amherst College, Kent State University,
Dartmouth College, and others are now using the computer
in some way in their scouting programs.
In an effort to improve the scouting program at
Central Washington State College, Walter Arlt began an
investigation of the possible use of the computer in the
spring of 1969.

It was found that the necessary equipment,

materials, and personnel were available for use by the
football staff.

After discussing the needs of the football

staff with Don Clark, systems analyst at Central Washington
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State College, it was determined that a system of scouting
using the computer could be developed.
In order to use the computer to collect data, the
information about each offensive play had to be transferred to a card which could be read by the computer.

The

card used was a standard tab size card produced by I.B.M.,
often called an I.B.M. punch card.

In order to be read by

the computer, the card had to be punched by a punch card
operator.
An example of the punch card is shown on page 30.
The first task met by the staff was the lay-out of
the punch card.

It was necessary to organize the card so

that all important information could be recorded on the
card.

The card consists of eighty columns of ten spaces

(0-9) per column.

There are eight hundred spaces which can

be punched, each representing possible information important in scouting.

Thirty-four were used to record the

desired information.

Forty-six columns remained -for future

expansion.
Each of the thirty-four columns were used to record
specific information about the offensive play.
mation recorded in each column is shown below:
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Information

Column

4-7, 8+ yds. to go

3

Distance--1-3,

4

Hash Mark--left, middle, right

5

Field Position--Goal-20, 20-50, 50-20, 20-Goal

6

Kicking--kick-off, punt, extra point, field goal

7

Offensive sets--numbered 0-99

8

Offensive sets--numbered 0-99

9

Receiver--numbered 0-99

10

Ball Carrier--numbered 0-9

11

Running Play Action--numbered 0-9

12

Passing Action--numbered 0-9

13

Scouting Card Number--numbered 0-999

14

Scouting Card Number--numbered 0-999

15

Scouting Card Number--numbered 0-999

16

Play Direction--left, middle, right

17

Pass Action 0-9

~

18

Carrier Number 0-9

/

19

Point of Attack 0-9

20

Play Code--complete, incomplete, etc.

21

Not Used

22

Left Tackle

23

Left Guard

24

Center

25

Right Guard /

26

Right Tackle

27

Play Number

~
Line Pulling--direction
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Information

Column
28

29

30

31
32
33

Columns 27-39 were not used

34
35
36
37

38
39
40

Tight End

41

Flanker

42

Split End

43

Quarterback

44

1.

Back

45

2.

Back

46

3.

Back

47

Miscellaneous

48

Columns 48-49 were not used

49

Columns 48-49 were not used

50

Pass Pattern Combinations

51-80

These columns were not used

Individual Pass Patterns
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An example of the lay-out sheet used by the programmer to organize the information on the punch card is
shown in the Appendix.
The next decision which had to be made was what
information was desired from the computer.

A review of

earlier methods of scouting and use of information was
used to determine what information was necessary in the
scouting report.

The defensive philosophy of the staff

will greatly affect the type of information desired, but
generally offensive tendencies or actions of a team in a
particular situation are desired.
These situations can be broken down into areas or
categories and are often referred to as programs.

The

following programs were used in determining offensive tendencies of the opponent:
1.

Play by play

2.

Situation totals

3.

Play frequency count

4.

Down-distance--play type frequency

5.

Pass pattern breakdown #1

6.

Pass pattern breakdown #2

7.

Hash mark frequency count

8.

Play direction breakdown

9.

Pass pattern frequency count

These programs were developed by the computer programmers after discussing the needs of the staff in the
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scouting report.

It is possible to change these programs

if necessary, but it would have to be done by the programmer in the computer center.

If there were areas or pro-

grams that were not being used they could very easily be
deleted.
The form of the computer printout is very important
in developing the computerized system of scouting.

Unless

the information is presented by the computer in a form
which can be easily interpreted, it will not be efficiently
used by the staff.

The printout should be as concise and

neatly arranged as possible.

The printout of each program

will vary somewhat because of the nature of the information
in each program.

Examples of the printouts of the nine

programs listed above are shown in the Appendix.
The scouting card used to record the offensive
plays was very similar to the one used in the punch card
system the previous year.

The lines used to show the width

of offensive receivers were removed because it was believed
that they were of little value in evaluating the passing
game.

A space was added where the play name could be

written.

This was necessary because the information had to

be coded for the punch card operators in the computer center.

The area for marking the quarter was removed and a

section to record the type of kick was added.

The number

of offensive sets was increased from five to ten.

The same
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procedure for marking the cards during the game was used.
An example of the scouting card is shown on page 36.
Example of Scouting Procedure Using
the Computerized System.
The scout is responsible to record the game scouted
as accurately as possible.

Each offensive play must be

recorded exactly as it takes place.

After the ball has

been positioned and indicated ready for play, the scout
marks the down and distance areas on the upper right portion of the scouting card.
The cards have been numbered before the game begins
and are used in chronological order.

This reduces the

amount of marking that the scout must do while the game is
in progress and allows him to record the offensive plays
as they take place.
He then marks the location of the ball on the
miniature field by writing the yard line on which the ball
is placed.

This gives a more accurate placement of the

ball for field position than the four ball position zones
on the scouting card.

It also makes it possible to mark

the hash mark and ball position areas after the game.
As soon as the offensive team breaks the huddle,
the scout should diagram the offensive set.

He should have

time to accomplish this before the play begins so that he
may concentrate on the play as it takes place.

He should

concentrate on the play until it is completed and then
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diagram the information necessary in recording the play.
Information which should be recorded include backfield
action, blocking of lineman, pass patterns of receivers,
and the path of the ball.
After the play has been completed, the scout
should mark the result (loss, gain, etc.) and make any
necessary comments about the play.
At the conclusion of the game, the scout should
check the cards for accuracy and completeness.

If any

cards have not been completely marked, it is much easier
to recall what took place while the game is still fresh
in his mind.
The next process which must be completed is to
prepare the scouting cards for the punch card operator.
In order for the computer to use the information from the
scouting card, it must be transferred from the scouting
card to an IBM punch card.

This transfer process requires

about an hour per game for one operator to complete.
It was found that in order for the punch card
operator to efficiently transfer the information, it
should be prepared by the scout or staff before it was
given to her.

At the time of the game, only the down,

distance, position of ball, and diagram of play are
recorded.

If the remainder of the information was not

marked in the specific areas, it would have to be
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interpreted by the operator, who usually has very little
knowledge of football.
The scout or staff member would have to mark each
of the information areas on the card so that it could be
easily read by the punch card operator.

The hash mark,

ball position, receiver-carrier, point of attack, pass
action, offensive set, and play result would be marked in
the appropriate area.

The play name or code number and

pass patterns of all receivers were marked from the play
diagram in the center of the page.

The play name is

located at the top right corner and the eligible receivers
were stamped and given a code for their particular pattern
in the lower left corner of the play diagram area.
This process would be completed before taking the
cards to the computer center and usually required one man
about two hours to complete.

The most satisfactory system

was for the same person to mark the card, as accuracy and
completeness were imperative.
The cards can then be taken to the computer center
to be punched by the punch card operator.

After the

information has been transferred to the punch cards, the
scouting cards can be returned to the football office for
reference.
After the punch cards have been punched by the
operator, they can be presented to the computer and the
scouting report can be returned to the football staff.
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The process involving the computer requires only about ten
minutes to complete.
When all the necessary processes are arranged, it
is possible to have the completed scouting report ready
Monday morning after the game.

THE OPTICAL CARD SCANNER
The process of preparing the information for the
Key-punch operator and the key-punch operation itself were
the major problems of the computerized scouting system
used in the fall of 1969.

The preparatory process by the

staff required about two hours per game to complete and
had to be completed on Sunday or Monday.

This proved

undesirable because of the many things which must be done
by the staff early in the week.
The key-punch operation proved unsatisfactory
primarily because of the time required to process the
information for the computer.

The efficiency of the

program depended upon the availability and accuracy of
the personnel in the key-punch department.

If the key-

punch operator was not available when the scouted information was ready, the scouting report would be delayed.
It is believed that the development and use of an
optical scanner scouting card will eliminate the problems
in preparing the information for the computer.
The optical card scanner uses a technique whereby
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information is read from a document by electronic photosensitive devices and translated into a form usable by
the computer (15:1).
A description of the capabilities of the MRC 1501

card scanner is typical of most optical card scanners.
The MRC 1501 card scanner reads position-coded
information from tab card size documents, and feeds
the information into a computer and onto magnetic
tape directly from the source documents. It reads
pencil marks, imprinted codes, printed marks, and
punched holes simultaneously from a single card,
and translates the information into appropriate
form for "on-line" input to the associated computer
(15:1).
A typical card scanner will process the cards

at a maximum rate of about 1500 cards per minute.

The

machine has the capability to select the darkest marks
from a group of marking positions, which increases
accuracy.
The information is recorded on the cards simply
by filling in ovals or circles with a soft lead pencil.
Information that is static may be pre-punched or preprinted in order to eliminate repetitious marking.
The cards could be marked at the time of the game
or the information could be transferred from a standard
scouting card.

It is believed that the best procedure

would be to record the game on a standard scouting card
and transfer the information to the optical scanner card
later.

There are several reasons that this process is

desirable.

They are as follows:

(1) there is limited
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time available to mark the cards between plays, (2) the
cards must be neatly and accurately marked to insure
accuracy in the scouting report, (3) the coaching staff
would like to have a diagram of the play for reference,

(4) the person scouting the game would have to know all
of the codes on the card, which is nearly impossible, and
(5) scouts not familiar with the terminology or codes of

the coaching staff may be used.
The process of transferring the information from
the standard scouting card to the optical scanner card
would require about an hour per game for one person to
complete.

To insure accuracy in the scouting report, the

same person should transfer the information each week.
Examile of Scoutin~ Procedure Using the
Op ical Scanner couting Card
The process of recording information would be the
same as used in the previous system.

The scouting card

could be reduced to record only the card number, score
differential, down, and distance.

A miniature field would

be needed to mark the ball position and a play diagram
area with the passing zones for accurate illustrations of
pass patterns.

An example of this card is shown on page

42.
This scouting card would be completed at the game
by the scout and would require no special knowledge of the
optical scanner operation.

After the game, the information
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would be transferred onto the optical scanner cards for
use in the computer operation.
Passing plays would be recorded on different optical scanner cards than the other offensive plays.

This is

necessary in order to get individual pass pattern breakdowns.

An example of this card is shown on page 51.

A

description of the card is given in Chapter four.
After the optical scanner cards have been completed, they can be sent to the computer center for
processing.

It will take less than fifteen minutes to

receive the printout of the scouting report.
As we have traced the development of the scouting
program at Central Washington State College, we have seen
many improvements.

The time required to process the report

has been reduced from approximately fifteen man hours to
about an hour and fifteen minutes.

The scouting report

has also been improved in terms of accuracy, reliability,
and standardization of the report.

CHAPTER IV
RESULTS
The computer has become an important part of many
football scouting programs.

It offers many advantages

over the traditional method of scouting.

One of the

greatest problems in current computerized scouting programs
is the key-punch operation.

Only one operator is trained

to read and key-punch the football scouting program.

If

for some reason this person is ill or not able to perform
his function the scouting report will be affected.
The use of an optical card scanner will eliminate
many of the problems of the key-punch operation and will
allow a more accurate scouting report in less time.
Conversion to the optical card scanner scouting
program required the development of a scouting information
card which could be read by the optical scanner.

Although

the proposed card will not be used to record the information at the game it must be capable of containing all
the necessary information.
The optical card scanner being installed at Central
Washington State College is capable of reading only tab
size (7 3/8" x 3 1/4'') cards.

The tab size card contains

forty-one columns with twelve positions per column.
44

45

It was found that the tab size card was not sufficient to record all of the information about the plays and
the individual pass patterns of each receiver.

A separate

card was developed to record the individual pass patterns
of each receiver and other information about the passing
game.
The information which can be recorded on the optical scanner card includes card number, down, distance,
ball position, kicking, offensive set, pass action, hole,
carrier, running action, type of pass action, line pulling,
motion, pass completion area, result, special, big play,
and score differential.
The following column breakdown gives more specific
information about the organization of the optical scanner
card.
BASIC OPTICAL SCANNER CARD
Column
1

Information
Football Code--This information will distinguish the card for football from other college
business.

2

3 ~ ~ C a r d Number--Cards may be numbered through

999.

4
5

Down and Distance.

6
7
8

-----------/Ball Position--Ball position is marked to the
nearest ten yard line and hash mark.

46
Information

Column

Kicking--The formation and type of kick will
be shown here.

9
10--.__

--.__offensive Set--0ffensive sets are given
ll~Numbers to identify. Space for 999 offensive
sets.
12

13

Pass Action--The type of action for a completed play.

14

Carrier--The ball carrier or pass receiver is
indicated by position.

15

Hole--The point of attack for a running play.

16

17
18

19

Running Action--The action or series for all
running plays

20

21

22
23~

24

~

Type of Pass Action--Description of action
2 5 / o t h e r than most basic pass actions.
26
27

2s---- _Line Pulling--The player by position and the
__....--direction that they pull (right or left).
29----30
- - - -Motion--The player by position and the direc_______
tion of the motion (right or left).

31

47
Column

Information

32

Passing Grid--The field in front of the
offensive team is divided into fifteen areas
to show where the ball was caught or intended.
Short~ medium, long, five areas each (left to
right).

33
34
35

~Result--Plus or minus yardage is shown.

36 ~
37

Special--Space provided for special information.

38

Big Plays--Important plays are recorded on
this column.

39

40

Score Differential--The number of points the
team being scouted is ahead or behind an
opponent.

41

Blank Column
An effort was made to keep related information

together for easier marking.

There is room in some of

the information areas to increase the number of marking
choices for accuracy.

Column forty-one was left blank to

allow for possible additions at a later date.
An enlarged example of the scanner card is shown
on page 48.
The individual pass pattern scanning card is similar to the basic card except that it is concerned only with
the pass pattern of each receiver.
marked for reference.

The card number is

Two columns are provided to record

the pass pattern for each receiver.

The individual pass

patterns are given a number for identification and this
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number can be marked in the two columns.

It would be

possible to mark 99 coded pass patterns.

The pass patterns

and codes are shown below:
1.

Across

19.

Quick

2.

Bend

20.

Screen-left

3.

Broken

21.

Screen-middle

4.

Clear

22.

Screen-right

5.

Comeback

23.

Seam

6.

Delay

24.

Shovel

7.

Drift

25.

Sideline

8.

Far

26.

Slant

9.

Flag

27.

Snake

10.

Flare-left

28.

Split-left

11.

Flare-right

29.

Split-right

12.

Flat-left

30.

Swing-left

13.

Flat-right

31.

Swing-right

14.

Hitch

32.

Trailer

15.

Look-in

33.

Trailer-deep

16.

Out

34.

Turn in

17.

Post

35.

Turn out

18.

Post-across

36.

Up

Two spaces in each column at the top of the card
are used to designate whether the pass was complete,
incomplete, intercepted, or thrown away.
The receivers which are marked on the card are
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flanker (Fl), wing back (WB), tight end (TE), wide slot

(WS), tight slot (TS), split end (SE), quarterback (QB),
fullback (FB), left half (LH), right half (RH), tailback
(TB), tackle eligible (Tackle E), and second split end
(2SE).

Thirty columns were used, leaving eleven for

possible expansion when necessary.

An enlarged example

of the individual pass pattern scanner card is shown on
page 51.
These cards were developed with the guidance of
Don Clark and Lee Hunter of the Data Processing Department
and meet with their approval.

(See Appendix.)
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CHAPTER V
SUMMARY AND RECOMMENDATIONS
SUMMARY
The purpose of this study was to develop an optical scanner card to use in conjunction with the computer
for football scouting.

Through the review of literature,

information about scouting systems now using the computer
was obtained.
The transfer of information from a scouting card
to a form usable by the computer was found to be the biggest problem of current computerized scouting systems.
Most scouting systems now using the computer rely upon the
manual key-punch operation for transfer of information to
the computer.
The manual key-punch operation is time consuming,
expensive, and error prone.

In the modern scouting pro-

gram, time and accuracy are of the utmost importance and
are factors in effectiveness.

It was found that many of

the problems of the manual key-punch operation could be
eliminated by incorporating the use of the optical card
scanner into the scouting program.
In addition to the advantages of speed and accuracy, the computer presents a type-written printout with
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no written work required for use.

It also makes combi-

nation runs for all games possible and will keep permanent
records of the scouted information.
Through research and interviews with experts in
the field, information concerning the organization of an
optical scanner card was obtained.

Experimentation and an

application of the information gained from the experts in
the field resulted in the development of two optical
scanner cards to use in conjunction with the computer.
One of the problems which had to be solved was the
problem of communication between the football coach and
the computer expert.

The typical coach is not aware of

the problems in computer programming and the computer
expert is not aware of the problems or the needs of the
scouting program.

Effective communication must take place

before an effective scouting program using the computer
can be undertaken.
An effort was made to make the optical scanner
card as complete as possible in the recording of important
information.

The layout of the card is flexible enough

that it could be altered to meet special needs.

Space was

left for expansion in areas which were not static, such as
offensive sets, play action, and special information.

One

column was left blank for additions when necessary.
An optical scanner card was developed which contained only information concerning individual pass
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patterns.

This is a new development primarily concerned

with determining tendencies for individual pass patterns
in certain situations such as offensive sets, field position, or score differential.
the passing card.

Thirty columns were used on

Eleven columns remain for future

expansion.
A scouting card was developed to record the information at the game.

The information would be transferred

later to the optical scanner card for presentation to the
computer.
The incorporation of the optical card scanner as
an input device to the computer for football scouting will
allow more information, more accurately and in less time
than any other system known.
RECOMMENDATIONS .
A great deal of knowledge has been gained about
the application and use of data processing equipment in
the football scouting program.

However, new methods,

machines, and procedures will constantly bring change and
improvement to this area.

This study has helped to "open

the eyes" of the writer to the infinite number of possible
uses of data processing in the football scouting program
as well as other areas of athletics.
It is the opinion of the writer that the incorporatiQn of the optical card scanner into the computerized
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scouting program will allow a more complete and accurate
report in less time than any other system of scouting.
The writer makes the following recommendations for
further study:
1.

A similar study may be done in regard to

defensive tendencies.
2.

A study may be done regarding the information

which is necessary in game plan preparation.

3.

The form of the computer printout and team

presentation may be investigated for effectiveness.

4.

A comparison of the effectiveness of the com-

puterized system and traditional methods of scouting.

5.

A study may be done in the simplification and

standardization of the codes used on the optical scanner
card.
6.

A future study of card readers which read

diagrams and handwriting instead of position coded information.

7.
sports.

A study of this type may be done in other
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CENTRAL WASHINGTON STATE COLLEGE

ELLENSBURG, WASHINGTON
98926

May 7, 1970

Mr. Curt Byrnes
Physical Education Department

The problems that seem to arise in most automated football systems
is increased complexity while striving for greater flexibility and
variance. It is nearly impossible to achieve one without sacrificing
the other. The problem you were faced with was how does one achieve,
in an automated environment, maximum flexibility, efficiency, and
accuracy while holding costs at a minimum.
Your solution of mating methods of manual record keeping with mark
sense card forms, I find very sound. The mark sense form layouts are
in keeping with computer physical requirements. You have made good use
of column for column coding which allows for little if any waste.
The mark sense method eliminates the need for keypunching input to
the computer.
In addition to keypunching being very slow and costly
the inaccuracies are many. There is no solution to the keypunch problem
because with each new football scout there is a different handwriting
and new mistakes.
I find the use of mark sense to lend to a substantial
increase in accuracy of the scouting report.
Your mark sense card serves a dual purpose in acting as an imput
document to the computer programs as well as potentially being a
permanent visual record. I foresee no problems in the design and
programming involved in implementing this systemnon the RCA Spectra
70/45 computer. This system however is not limited to any one computer
but could be implemented on a minimal configuration. An example of
minimum configuration could be an IBM sorter, IBM 402 accounting
machine, and a mark sense card reader linked with a keypunch. This
configuration flexibility from the standpoint of a Systems Analyst is
excellent.

Sincerely,

Donald W. Clark

Please note:
This signature has been redacted due to security reasons.
DWC/cl

HCA IInformation Systems D1v1s1on j 400 108th Ave NE, Suite 203 IBellevue, WA 98004 j Tel (206) 455-0760

Nay

4,

1970

FIT'. Curt Byrnes
Physical Education Department
Central Washington State College
Dear Mr. Byrnes:

non

This letter concerns the optical mark-reading feature on the RCA
70/237 card re&der and its feasibility for use in the CWSC football
system.
There are thr e e modes of operation on the card reader, which offer
definite advantages:
1. Read punched hole data only.
2.
Read pencil-mark data only.
J. Read punched hole and pencil-mark data.
To change from one mo de to another, only a manual setting is needed
on the c ar d reader.
The pro g ram written to use this data as input
ne e d not b e concerne d with the mode of o p erati o n other than the number
of columns read.
There may be a maximum of L~1 pencil-mark columns per
card, as op posed to bo columns for punched hole data only. When pencilmark data is being read, the card re a der proc e sses cards at a rate of
1,160 cards per minute.
One of the major advantages of using this type of card is that the
keypunching p rocess can be eliminated. 'rhe card can b e marked by hand
without a technical knowledge of comp uters or keypunching as long as
the car d is d e signed p roperly.
The card can then be used as direct
inpu t to the corqm ter.
Therefore, with what knowl edge I have of the
football syst em at Cv:sc, I see no reason why this type of card could
not be put to good us e .
Also, the card desi g ns that I have seen are
comp a tible with equipment requirements and s a tisfy general expansion needs.
This feature for the c a rd r eader is being used on other RCA systems
throughout the country, especially with utilities and education
applications. From a technical standpoint, the feature is thoroughly
tested and works well for its p urpose, that of eliminating keypunching
and duplication of effort in data handling. This would appear to be
a definit e advantage for the football system at c,;sc.
Therefore, since the equipment is operating efficiently elsewhere and
sine e the designs for the car ds violate no equi;,ment requirements, the
pencil-m[,.rk card should be advantageous.
Co nsider a tion should be made
to s. ss u :i:· : .: t l-10 :,.dv :.c.,1L: ,Gc :; ,.r•e not outweighed by program complexities.

Please note:
This signature has been redacted
due to security reasons.

Leland B. Hunter

Systems Representative

Montana State University

FIGHTING BOBCATS

Bozeman, Montana 5971G

Tel. (406) 587-3121 Ext. 2Gl

February 10, 1970

MR. CURT BYRNES
Graduate Assistant
Department of Physical Education
Central Washington State College
Ellensburg, Washington 98926
Dear Curt:
I received your recent letter with respect to the computerized football
scouting and it appears as though you have done very much the same
thing that we had been doing in our system. It also appears that you
are delving further into the use of computers and the scanner which
I'm sure will be a real positive move in this field.
We have not used this system over the past two or three years as the
defensive coaches involved didn't feel that they would want to spend
the time getting acquainted with the system. I didn't fully agree
with this however I allowed them to do it their own way.
I certainly hope that you have continued success with your program.
When you get it all organized and working so that you will not have
to use your punch card system, I would be interested in learning
more about your success.
Thanks again for your letter and I wish you the best~
Sincerely,

~'2~~~~
PARAC
TOM

Head Football Coach
MSU FIGHTING BOBCATS
TP:ms

Please note:
This signature has been redacted due to security reasons.

BIG SKY CHAMPS
1964, 1966, 1967, 1968

WIN WITH THE

BOBCATS

CAMELLIA BOWL
1964, 1966

AMHERST COLLEGE
AMHERST • MASSACHUSETTS • 01002

Department of Physical Education & Athletics
Telephone: 413-542-2273

February 10, 1970

Mr. Curt Byrnes
Graduate Assistant
Central Washington State College
Department of Physical Education
Ellensburg, Washington 98926
Dear Mr. Byrnes:
I appreciated your letter of February 2. Having gone through the same
process in the compilation of my graduate thesis, I can appreciate your
efforts.
We have not used an optical scanner and would be interested in your progress. It sounds like a time saver, one we could use in the preparation
of our scouting material. At present it takes about three hours to get
the information compiled and ready for the key puncher.
to the development of our program it goes through a constant process
of change, eliminating what we cannot use and adapting what we learn from
others • I feel that at the moment we have as good a program as any in
the country. It is set up so that we can use it visually in the training of offensive and defensive quarterbacks.

As

As to specifics, time and apace does not allow this. I found it necessary
to visit a number of schools to really understand their operation. We
then would be happy to assist in any we:y we can.
Our program is now run and adjusted by students. It was originally developed with the assistance of a graduate assistant. Good luck in your
efforts. I wish I could be more helpful but the pen is very limited on
this subject. If you have specific questions, feel free to call.
Sincerely,

~

~

Tr~
Assistant Professor of
Physical Education

Please note:
This signature has been redacted due to security reasons.
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